LA-UR 09-07951

Licensable
Technologies

Multi-stage Cascaded
Stirling Refrigerator

Summary:

Conventional pulse-tube refrigera-
tors may be robust and reliable,
but they fall short of their theo-
retical peak efficiency—the inner
networks of these refrigerators
dissipate residual acoustic power
flowing from the cold heat
exchanger to create appropriate
conditions at the refrigerator inlet.
In fact, the traditional pulse-tube
refrigerator loses as much as 30
percent of its efficiency through
this process. Though the ability

to recapture that energy would
improve the efficiency of the
machine, costly trade-offs have
often plagued those upgrades.
Previous attempts have, for exam-
ple, required additional moving
mechanical components or created
closed-loop streaming paths, both
of which complicate the manu-
facturing process and reduce the
reliability of the apparatus.

Los Alamos National Laboratory
(LANL) researchers have developed
a multi-stage refrigerator, designed
to recapture and utilize the acous-
tic energy that would ordinarily

be wasted in traditional Stirling
configurations. The novel design
recovers power to drive successive
cooling phases, thereby increasing
the cumulative efficiency of the
device and avoiding the disad-
vantages associated with previous
solutions. Instead of CFCs or HCFCs,
the Multi-stage Cascaded Stirling
Refrigerator uses environmentally-
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A wavelength-optimized coupling tube replac-
es the traditional thermal buffer tube, improv-
ing the performance of the device.

benign helium as the working fluid. The Multi-stage Cascaded Stirling Refrigerator has
potential uses in oxygen production, natural gas liquefaction for mass transit, and cryo-
genic cooling of high temperature superconductor devices. In applications for which

watts per dollar are of chief concern, this refrigerator will maximize efficiency, capacity,

and cooling performance.
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